Effects of 4-methylumbelliferone and high molecular weight hyaluronic acid on the inflammation of corneal stromal cells induced by LPS.
To investigate the effects of hyaluronic acid (HA) on the inflammation of corneal fibroblasts induced by lipopolysaccharide (LPS). Primary rabbit corneal keratocytes were isolated with collagenase. The keratocytes were cultured in a serum-containing medium to induce corneal fibroblasts, which represented the wound repair phenotype of corneal keratocytes. Corneal fibroblasts were treated with LPS with or without 4-methylumbelliferone (4-MU) / high molecular weight hyaluronic acid (HMWHA). The gene expression was evaluated via real-time PCR, immunofluorescence, and western blot. The release of inflammatory cytokines and HA was determined by ELISA. Three types of hyaluronan synthase (HAS) were detected in corneal fibroblasts. LPS stimulation caused the up-regulation of HAS1 and HAS2 expression in corneal fibroblasts. LPS-induced HAS2 expression was significantly inhibited by 4-MU, and accompanied by decreased HA release by the corneal fibroblasts. In the corneal fibroblasts, 4-MU reduced the LPS-stimulated up-regulation of inflammatory cytokines including IL-1, IL-6, IL-8, TNF-α, and also attenuated the LPS-induced up-regulation of inflammatory related receptors including TLR2, TLR4, CD44, and CXCR1. HMWHA treatment resulted in a significant decline in the expression of IL-6, IL-8, TLR4, and CXCR1 responded to LPS stimulation. Consistent with mRNA expression of level, the up-regulation of the release of IL-6 and IL-8 induced by LPS in corneal fibroblasts was significantly attenuated by 4-MU and HMWHA. The LPS-induced expression of IL-8 and its receptor CXCR1 at both the mRNA and protein level were significantly attenuated by 4-MU and HMWHA. The inhibitor of HA synthesis 4-MU, and HMWHA successfully reduced LPS-induced inflammation in corneal fibroblasts. The mechanism might be via the inhibition of LPS-induced TLR4 up-regulation.